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(54) raw©***] mmm&to&sjjm 

(57) 

[«Rfc¥S] » 1 ^IM^W 1 1 LT<7)^- 

■fft£tiixm&&(r>bhmm®m£'o% 1 ) . t%2® 

«WT1 2ttBEU-lT3l6t«LTaattWflrV^B«ll« 
J»»J:*)«:6. ro-ffflEtti 3tt. fflMMWl 1 

»ffllii«J:9*smiifB»*fl l»4l/-flSM 
ItLT. rn^«JBWi3«)A»tlirt!a»Loo. Z 

mt 1 1 tm2®mm i2t*. u-^mmzi o- 



11C2 12C2 




1 1 i msmt 

1 2-*2»K8Wf 
1 S-TD^flBRtf 



imtm i ] tmmt Lx<ms-*ryt\zn Lxmm 
ob&mmmk. mu-^mzMtxmm.^^ 

mmm tx % ^izmmvhz \ ^ 1 mmtnw 

-^mzm^thm^mshcom^mxh -> x . 
±smimmmt±xsn2mvamtb^niz. urn 
i mffim&v±.tm2wmmx 9**7n-f mm 

mis-rmwiz x *).^<t t>±$m 1 mm& 
t±MTv4®m®t<mi a»iHifatf±iBS2«ii 

sum. 

HMm2 ) tmmt lxcou— m^nixmrnt 
^himsmmtt. ms— fmzMtxmmco^ 

is-vitmMtz* owmmz-tz \s—rmwzm 
mix. 'j?%<th-iimtt®mtm%imibfrb% 
4>o, K^tzm&v»hz^mi®mmwm2 
vmmt t )%hmmmwm2®fnmz--to 
mizm^mmm&m^imx'h ->x . 
±£dmimmttb±Mm2®mttt 

mu— rmiMizx *) , ±e* i 8M&atw&tf±B» 

iBMfm&tm. ®itix, imfab%^t:±mw& 
m&b ±szm i ®mmw±.izm 2 mm&t comm 
tm*tfi*itix . ess 1 ejiigwmtfisifi 2 sB§ai« 

JJEEBlSfcfitt&±IEii3!«ttlo«iiifcUi. ISffSS 

mb ism 1 MHttr&t;.kx* 2 mmmwtit 
»^«ift«*«w>»jss *it v > 4 c: t ?:!it® b -r h®m 

ia**3 ) mimsxmizmimam 1 ®mmt 
Rvmim 2 ®mm co %m%wizii . um 1 ®mm& 
Rvmm 2 mmuttcowKb ft&m&-*it&&gm&tt 

x^zz b *®WLb^mi£m2tm<r>®m$m&cr>m 

[0001] 

mizmi. ¥ti<u\s— mmM&mmix . sue 
lama** ^®m®±z®-£-tz®mf$M&<v®<£ 
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•ffi&zmth. 

[0002] 

*), &wmm&. &mftm<r>%&z®^tLx®szf8. 

[0003] Z<?)£ o%®m *)%htt®&BSh$K^ 

£.%&i-&mb ix, is—mmzmtbumim 

raE@6 0-2149 3 19&IIICv$ilTV^. £«9iS 

imm.®Mimfrt>u~ m^mtr^ 

[0004] 

[ l j: 3 1 -r sun i ifr to . _hiau- 
±mmou-7mmijmiz£-?xii. sv^fc«»tt<o 

/hS V Wtttt|B|±* i k ifiX'**^ 

[0005] *%,wte±immizm*-x%ztitii>cox 

h 0 . U-"*MSK»*fflJB Loo , 5V ^fcffl»tt^S 
[0006] 

mum 1 sfflv)®$im&cr>m£*mit. tmmt t 
-wztt ixmm<o%^m&®m&bcoM®#w 

1 ®mmmfw. 2 ®mt®i vz&m 1 

p D n c7)tg^at'S>-5-C. ±fe^lSBIg?ttk±IE^2^ 
BiS»k«orat. ±IS^l®Iiff«S^±l£^2ffiIiff 

f*HS»c J: 0 , iftc< b i>±iem 1 ®mm&bh 
iiTui ®m&b <m 1 %mmw±%i&2®mm 
bmTuj®mbcD%2m%mi}im:®wzitz>m 

%TMbfrhti:Z>z\bZ%fflib-$-h{>cr>X'hh. 
[0007] ( 2 ) If^Jg 2 i2&<Otl«^pV)Ji-£;6- 
ftli. Sffla^k LX(Dls-?mz*tLXW&&<?)hhm 

mmtb. m\/-wzttLxmm.<r>%\^mBt® 
mbcD^mxmz. wmm^nm^h<r>wv- -fx 
mxttzx Mmmzezu-vmstzmtx . 
&%<bh-iiifim®mbw&imbfrt,tc Y ). * i 
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o i ®inmwm2®mmm-ftmz® 
■ai~$> mmmmsh^m^-mx'h o x , ±iem i ttm» 
»i:±iB»2«jiiaiWf:*sfts-e-*iiatLet. ±ie 

f jKsatt i o , ±ibb i ®m$mm±si&2® 

*S8»lSi:. ±etUg|5£&ffl. lift IT. *SlE^Ii: 
*ofe±JE«M«*ti: JJE» 1 «JIMS« At^JJESf 2 W 

mmt t nmmm&)i tit ix . est 1 mnm&tf 

3tffi9Mttttj= ±ES 1 ^flia5ff25.y±fEm2^flig|5ff^ 
[0008] ( 3 ) ±ie»*« 2 IfiKWfflfllfi^fnWS 

^rffittj v vt . HufEiESigfcfcft* fine* i etiggB 
wies 2mim0SiHHmcM:. ism 1 ^sta? 

[0009] 

imvmmmm] ( 1 > n^iKnottUHjOBA 
n&ia-Kmt. wmtLxw— mizmxmm 
nhiwmmt. mis-vrnzttixmim?)*^ 

Is- Vftwmuz <* 0 JnSftiRMS-e-T SFtM"* !f» 
#£f"Jffi IX . S^tlfliSttO/hS ^3? 1 fflBtm&tf 

m 2 fiugtm J; o ^ri>m i (HBgat^Aifsi 2 mm 
a. 

[00103 iBBxe-c-tt, 9 1 ®mtft%2®m® 

VI b *>H!fc . 1 fflllWSRtfSIS 2 fflffitm J: 0 tt h 7 
[0011] SBtlg-Ctt. J: 0 , 

< t t>* i mmsmt rut rnfsrnt com 1 ^swaa 
tf3?28jiigw2: Tummtb<vm2 m%mzim 
tmmtt. Tv4®mumi®B$$mRV&2®Bi 

1 3»«H*»ifflI!S*tfi.Hr. £*>*l3«JHirc« 

ucffi^tt^i 5 r o>f ®m*com i tttimm t at 
lmmmtbzmmzithzttfX'Z. -^2®mu 
$tb 7a4®mbm2%m#wwtommztitL 
a. zcom2m%wx'i±5.\ l Hzm®&<7>h&Tn4® 
Mt*<?y%2®m$mb&2mmb mmzit&z 

(ooi2]^dLT,mi ®%m®Rvm2mm& 
xiziTajm^mftLx. M.^Mzmmco^^ 
mi®^mmm2®mtt^— <o-# 



[0013] ±sm§mmttcommb lt«. asanas 
**u mmmbLxcou-^m^com^maix' 
imz-to &i><7>x'htiifmzmfezti%^. mm. 

"Muvb (PA6) Wny66 (PA66)^<9 
tf'JTSF (PA) . jjf'jxf-ky (PE) . 

tvy(PP) . xf-u-y-r^Uo-h'JyuftS-^ 

.-K'JX^y-f U7?L— h (PET) s XV X+ 
VV. ABS, 77U/MPMMA) s JK'J^-tf*- 

h (PO . ^yyf-i^yrk7^u—h (PBT)f 

JKf^ £ b WX'% h . . &»fcl6tT . Ltz 

[ooi4] tummmmmttcommb ut«, A^n 

>6 ( PA 6 ) Woy6 6 (PA6 6) ^c7)^'JT 
SK(pa), ^'jxf-wy (pe) s tf-yrntvy 
(PP). 7.^wy-T^'Jnxhu;P*M^i*, ^'J 
xf-i^rW^-b (PET) , *rij7.^-u-y, A 
BS, T? X ))V ( PMMA) , ^U^-^-h (P 
C) . ^U7'^WyTU7^U-h (PBT) . PPS 

*m.A Ltz l>0)£WfhZ b tfX'% h . 

[ o o 1 5 ] ±ELfc J: o iffimmmtmaim 

<0ffl*-&*>**atC-C. mi«lili5»ai>'SI2ffl!§a« 
£ft|j&-f 6H 1 fflB»S2W«B21lflltmkti 1 1 i> 

[0016] £ti(Cffijfttt0/hd V«ffft|5]±c0ffl^ 
ftfrWaiPCt PA6^PA66f<0 
PAt<7)ii§^;b-ti\ PCfcPPfcOiffl^fc*, PC 
t PETttfOa^-g-^-ti-, PCtABStcOffl^i) 
•fr, PCtPBTt<7)ffl^*>-t. PPi:PA6^PA 
6 6^<0PAfc<0a^i5^ PPtPBTti?)!^ 
PBTtPA6 J ?>PA66^PAi;<7)ffl^i5 
PAkPPSt^ffl-^r^^tfS^fc^'T^I.. 

[0017] 7^mmtiztstftmimmmbm2 

®mtt®bcr>W,-£$felt. 10:9 0-9 0 : 1 0WS. 
bthZbtfX'%Z>tiK 25 : 7 5-7 5 : 25m%b 
thZbtfft&K. 50 : 50b-t&ZbtfmMX'h 
h. 

I 0 0 1 8 ] TD>f ffiHtfU. flSHtSISXttas 

[ o o 1 9 1 -e u-c , it^a i im<r>®mm&<n&-% 
m-iz&^x . ±c» i ©flisptt. ±e» 2 fflnsma 

»«k ixcou-fxizttixmrnohhTmrnm 
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mmm , cdss i wmttaxm 2 mmmtn 0 %<n 
mum x 0 1 . <z>% 1 flMnm&trarc 

j^8l»O3^^)fl!*J:'5*6*2<0JH«i:-r*it 
[ 0 0 2 0 3 ; z t . JJBP-1f»itt, J«h IT 

mmmmmztmwmzith 1 1 tic, <ro#ig 

5il«IWf^)S«*iB*»<9^Rejtt:J: 9#Sjfi6lllittO 

[0021] cD±ien 1 ojrsaictsi, vca, as 1 etflia 
*r&tf * 2 ijBigwo a *>o-^rt r n >r suit* t <os 

ffifc^rO, fro. ffltttttffi»&t^B2ttimm<r>d^ 

wmwtm±<?>mmmk%&. ztit><r>?*>mgm 
5 i fc & . u» u aaffl»Hisi±iioift»iB^ 

±<r>%mmmfrh7u4 mmmizmztiz z t c <t 

-ess. Tujffijmtfimmmtfcomsi^ ± 

»iffii§tti5i±co zmmats v f£#igj£iJittt£ 

^Biwo^ft sfingggits * & z t if-cttua. %m 
<mmmmm±mm^m t>mm&#t z t 

[0022] -ttcbh. ±sss 1 <r)mm<r>®%&. mt 

*JBRJS«S*ftjMf*«* l J. Zco£ol£7n4®B§m 
5v>K«J8tt«/hSv« 1 $IgStt£S528II§gl5tt £ 
[ 0 0 2 3 ] T\ ±1235 1 C0ffi«(CfcOTfi, To 
<. 0. 2mmUlTtf SCIt^iOiftL^. 7cK 



tt<r>±W Sr mm US *4 - 1 fc t IX t . 

Tmmmnm&m-tz&k. mi mm* 

if ^tcffijffltW/hS ^SS 1 ffilgaftmtf £ 2 8HH 

WftT'^^KSrS^fc*^ 7cMg||]itto/J£{i0. 
05mm&±b1-hZbtf#iL<* 0. lmmkltfc 

[ 0 0 2 4 ] IMS* 1 <0««K*iJt6 r o>f tan 

b-fhZb im± L\ fi)*«X«i^-x httX'h -o 
Xi>£\,\ 

[0025] §^>tc ixmiwmizts^xit. rn 
mmtwtmmmtxibiuf. mmmnm^hm 

£.%Zb%ll>ti&frt>Xhh. 
[0026] B±8B»2<OJB«fc:*JV^Ttt. 1 SfligP 
»tTn^Sfl§fftWl^ffiS^2^I^tttrn 

mm-r&zbtfxzi. z^t:^. tmsiemmnm 

»6«k<oi6i±<o»s j: o . ro^f mm<?>-k.m tm 
[0027] %zx\ ±izm2(DBmz&^x . rut 

bft&t. 7v4®mtt<r>mZ£0. 0 5-0. 5mmfc 
f&it**»tt< ( XK>mt<^0. 1-0. 2m 

m) . 7vmm<?>Mm:i'-Yft. ^Mmx^- 

Xh#.btZZbi)W&U\ 
[0028] ±E»20JB«t:J3V^T. To-fffl 

[0029] ^f&^fc-C. ro>f^l!iS3&«®jS^jii 
ttJ: O^rS fcfc ttcmi 8M§aJ«a^2SBia5tt* < ^ 

®mu#Rvm2®mmt<r>T-->*m. 1 i^sBai/ 

r-^-^B 2 < (fflco-^|tl<7)^*> 4. U-if 
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mt<r)T->*m i mm&r/T-^^m2 mm 

tt uzmi mmmm 2 m^mmm 
mx *)%iig&iz, #m®mx<o ^ro^gjii 
mcDT-'-vmi mRmm7--^#m2%m#wtf 

m^x <o%z>m 1 mmmzimuzv-vxi 

htthiz, mmmx*)%z>m2®mm**m& 
uzv-^mr o^f mm^w,2 ^-^mmm^z 
mm. mzitx. miT-^mm&mm2 
T-^mmmizmz> v-<f\m*'fto z t mm 

i izm 1 mmm&vm 2 ®mm zimmmtt t -t 
m^mmizxtm. immmttx'ozzmimm 

2 rnrno 0 ^-n^T-^mm^zm 

>~r m.w&i&mzit& z t tfx-t . u—fmttifffl 

mmmzmiztmmtz&tztf), 

[ 0 0 3 0 ] jje-* i6wwh&»&*>u-- fmm 

ttmzgszuz*). xit-i%m&mwzti?MzttL 
xm-giKiimz&miftX'i'V-Kzmuz <ot 
&zb%<, -mmftwn 0 *>frt>&mzmntitz 
-ocT) mmwiz n lx - j&zasMta x-mMt hhh- 
nm*h<r>-<r)v~fffizi *)--om$mzm!fizmb 

[o 0 3 1 ] 4*:, wmt Lxmm u-w&>wm 
bixit. u-vm&t*itziSfflim&<nmLZ'< 
tvAwm (mm) mt<mm\ mmmnx 
vm&im%ffld±bi3:* x 0 «> <r>tf 

as»g§*is. witr. yag : Hd^u-? (u- 

IfftWifcft : 1 0 6 0 n m ) WSftP— f ( tf* 
<DfeK: 500-1000nm) £fflV>.g>,r fc#<T'# 

1 0 0 3 2 ] u—rnftjj. msi&&*?toi.im 
mmm.) mmmfkmx. mmommmzmixm 

[0033] ( 2 ) lt*« 2 KttattJttj&Bflai^ 

^=sr< fc h-ummmt ffl®mt 0 . *» 
flj: o^ss 1 ®mttwm2®Bi&m- m&st 



$tn>c?)x\ ieaist. statist #snm*> 

[0034] ft 1 fflJ38tt2:$2ttUlgg|( 

[0035] StUtlSTtt, U— WKRfflUt «fc 9 , » 1 

mmtmw. 2 mmmn^mmk immts * 

S. £*>u~1f3lSIMHi. JnDSBt l-cou— 

[0036] frfrimmmz&^xii. mm&tom 
ztix v vzwmmtffttmmnmmz x mmttm 
»t>mtkztixmiL?. zlx. mm®Bi<?mmiz 
xiftBLtmzx*). mamma, mmmtxmi 
tottBt**. zcDXoizn%.mMtfMifo (M^rnm 
ffymwyyyuztchzt) t^tm. mzmzm 

[0037] JfeSHSTtt. ^USSSr^ai, 

&ttmm®m^tcmx^&m&mw®mz& 
mti&. zdix. mi®mtfRv : m2®mm 
smmtfmamtzx o^«u$n. m 1 ®mn t 

[0038] zlx. mmi2tm<7)®tiifiLm5 , M<& 
irmxii. itmsxuizmzmamnmizit. 
mmmm t jje» 1 ®mm v±sm 2 ®mmco 

mb<timnitt> b b tK, ii^^tsi/m2^jia5 
mmtb mmmww®mbm2immtb m 

[0039] .1 9 LT. fe^Khfiii^ iottaOBtKc J: 

it^/hs v ^B 1 wmttvom 2 ®mmti u— wbh 

[0040] 4fc. ±iessxs(cfc{ti.m 1 ®mm 
Rx/m 2 msimtmmmsiz i>.mi msimtmm 
2 mmm^mk tem£-*sm%m&* *t * # y 

^ 1 ^!§a5tt&lXm 2 ^BggWPI±0«fi*ffitCfe^T 
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ft±s-£ h z t mm b Kt h . 
[oo4U tmmmmwnfmt txa. mm®. 

iSii^-»±-a zhox-htumizmMztizw mm. 
i-ju>6 ( p a 6 ) ^-foyee (PA66) na 

^'JTS F (PA) , ^yxf-W (PE) . tf'jro 
fl/y (PP), XWs-79Vn- hVJU&m^t 
^Uxf-l^yxl^7^b— F (PET) „ J^DXf- 

abs, 7?'J;Kpmma) , acya-iK*- 
[0042] JJ&BSifflBttarafc l/CWi. JR«HB 

lo&mx-btnimzmfezti*^. mm. -mo 

V6 (PA6) ^-fo>-66 (PA66) ^OsK'jT 
$F (PA) „ ^yxf-u-y (pe) , ^ij7nfi/y 
(PP) . Xf-Uy-7i5"JnxhU;^S^#, XV 
x.j-uyTU7?u-h (pet) . ,ifijxfuy, a 

BS, 77 V)V ( PMMA) , tf-'Jyjr-**- h (P 
C) . XV7i-U>TU7?U-b (PBT) . PPS 

ZMX Lfc t f)£¥ff & £ b tfX'Z h . 

[ o o 4 3 1 jje ttz x o zmmmtAVjffiamm 

i i«ffitmav» 2 ffliiiff^t -t* c t # 
coo44] ?Lwzm&w>bz^mmnm±(o&*. 

SbitbLX. flr*WW±PCfcPA6-^PA6 6#c7) 

pa pcfcpp to&x-Sbit. pc 

tPETi^ffl^M. PCJ:ABSt(7)i^ 
it. PCbPBTbO&fr&toit. PPtPA6^PA 
6 6^<7)PAtcOfi*-£;b-ti\ PPtPBTtCOffl^ 
bit. PBTiPA6^PA6 63l<7)PA£:<7)ffiA-&;b 

[0045] %LX. mm 2 IES^$)i§i&Bp a n<7>ig£ 

it. m%voh<n-ttW!>Mb LX<0U— ffttzftl 

xmm.<r)hz>mmmttb u ip^m^>o*><n^sn 
*ms-^mzftLxmm.n%\,^mmvmb-?h 

ZbtfX'Zh. 

[ o o 4 6 ] z z x\ issmmvw&mzn* ±tz 
itxmtm*i*mEmz-rz>t:#>Mt. mttwswm 
izi mmmmzmzixx^temimmMtffl 
mfrw&zti&zb. mmfoztiKW&imtfm& 

\zttLxm.fitoZfo< ) wz+ftKmimnm (±ie 

hi. 



[ o o 4 7 ] fc#u jfflnawHtcov^-cii. tanas* 

o t tft b mmtenxfrHMMtm txiz\ vsm* 
ftmTzmmzt. -n. mmmmmmit. 
wmm»btmzixiffl!m&<Mtmt &bbh 
iz. Mmtitewmm<?)m<?)&&mi>mttzir>. x 
v&<<nfflsam*mmtt.2i£hz t vxz . m% 
mm£Zitz±.?%mb%&. ztz. mmmmbm 

m%<r>$a£<oi>mmz^b^offlmzbtiii. m 
®mfrwmtit:tismM(?)®zm\mztizzbfr 
t>. mmmz+Mz*mftfc?&zbtmmb%i. 

mtZitxmw.ftb-t&tzMm. mmM^amm 
izw&mmn^ts b mmnK izwrnz-rimv 

[0048] ztit>?>m&£ t ). ®mM(?>mt8o^4 
o o /z mgj^t -ti z b mt u\ mm^comtf s o 
umu&x o m^b . wmm>t>m<.ztii>mm 
mcr>a.tiVr+ftb%z>tz£>. fozwmmztitzfflm 

tfc<i£obt&b. mmniMetft6< tc o -rr 
x . mm^ft^tfmmth a ztim h . -e- lx . 
mm0M*wmm<m&£ *> 1 3 o~ 1 0 oxm 
gm^i&i&b-r&zbizj:*). ?§^a5o®^8o-4o 

0 u mgJK b Z b tfXt h . 
[0049] ifc. «5M»t*>£SK:ovvttt. 

* j Baw«'CSitflrt-* z b m^mb%htz#>. w& 

mmtzi. z<r>K#>. mm&it. wmarnxm 

v\ zix. ^^^^mtmawmx-mmt^it 
ozxotz-rhtzMzit. mmmnmv^zom^ 

hW&ihhmSZ . St«^Ml0 0mass% 
bltzb*. 2 5mas s%Wg.W±b-$hZb1fiftt 
L<. 5 0mass%JjLhi:-rS«Ik*U , 9iF^Lv\ 

n&mmnmfiitizx*)m#m?>&£j)Z+ 
Mz&m£frt>it. £xcr>imm&mm&x'mmi£ 
Ziti&io iz?«.< . £x<vmmm<?>fkz zmim 
nmxmm^nbt&zbtfmi^. ttz. m 
&tnmn±ssw4 00 u muiKxh hzbfrt>. mm 
*ii>ft*T-4 0 oumng.<7)i><7)zm^iz btfnt t 
-u. mamn&isimtrxh. mmmizi 

h&ttZ&hZbtfW&ttchtzV). 5 0 umWSXk 
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±bt&Zbtfmt<. 1 OOumffl&LkbtlZ 

Ji, 5O~~4OOummg.0)$mkt&ZtWft£l 
<, 1 00~-400umm%<7)&mtt&Zktf£*)18- 

m<?>&mx$>lbl±. ®mfm8,*£1ir£ti2>ffl&im 
HWtM<7)i><7)X' 5 0u mX'h 0 t COX 4 0 0 Mm 

xh&ztzmmi-t. msam<&r#i&Z'c^ 

0-1 50umn&b'r&Z.bti s £m*U\ 

[0050] iMWsmtfowRk ixtemzmfezti 

mixm^hzbtfxzz. 
i o o 5 1 ] ttz. wmmw$mizBi&tm£mk 
mzffifctiti vtv yrmemmt ixu. w&wm 
b±ssm i mmtt&v±sm2WBgam<r>mibtt& 

mm. m%nmbixtfyxm&z. mimmmtt 

IXPCZ. ft2ttfjig|Sm: LTAB S£ffll%£*§-£ 

«i, ^ /T-'jy^jhLtrsyrDhvi-h'jxh^^ 

*, 8l«flt»tti:l/CPA6£. S2ffi^ttfcLT 

p b t £fflu*:ig£»i, * 7 ry y tfffl t lt t s y r 
coo52] $ i m^mmm2mmm(n 
S5iffli^w&i^i2iaBstf^}R*i:fl: 

fcl/CPA6*Jflnfc*£tt. #y7D y-ffflb LXT 

lfiJHanWi: LT PMMA£ , S528JHiS5Wi: LTPB 
Tfcjflnfc*£tt. ^•yT'jy^JtLTrS/rnf 
/i-x* h^^yy^m^tZbtfiX^t. Sill 

&m<r>o*>0&%< b h-UlzBm-ZZbtfX'% 
I. 

[0 0 5 3] ttz. ffi^^Jl^ffiMtXtm 1 

sti, o. 5-1 oumnmb-rhzbtfTZz. 
[ o o 5 4 ] ^rfc. tmmb Lxm^h v— mnfm 

9v>v*?WM mm:) mbcomm. memmt^-c 
<7)m&$m%m&±b%z x o *tt***t* i><?>tf 

WgM%.Z1\Z>. mm. YAG : Nd3*U-if (U- 
if3£0&* : 1 0 6 0 n m ) ^>^m^U—f ( f% 
: 50 0-1 OOOnm) tm^&ZbtfX'Z 

[0055]**:, foifJ*, Bgst^s^joxas 



[0056] 

*• 

[0057] (mm i ) *njs«i, mm. 1 eno 

imm Loo, Tumz-ft LXKWzWmcD'bZ w 

m i mmt&x/m 2 «Mtaw i><n 
xhh« ttz. zonmmit. immmsx/m2tm 
m^^-u^mmmx ^hbbuzm^ 
immm® a>o, ra-nnBtr^siwiii 

<r>xhh. 

[0058] mm. uwmm^vvyj hzmit: 

[00 59] ;<^7H7>( Hi, £trC24MWS;fVC 
IVC *«4HW«c-efc 1 WfilRCH- 1 1 tiWI* 

^lfflSggRftl iaiA'^2ffl!i^ttl 2(i. 5 

WML, IWSgffll 1 aZKf 1 2 aH±#7n 

'f^Bi^ri 3%-frLxu- -fmmizzv-ftmzmitz 

tlX^l. 

[ 0 0 6 0 3 35 1 ffliggpw 1 1 omt&m 1 aiiitm 

(i^'J^-^-h (PC) iO'SrO, ifci^MBlttf 

nami utmmt Lx^v-^zn^xmrn.^ 
b&mmmtx-hh. 

[006 1 ] m2®$Zmi 2«rfl|j«t4»2ttHWm 
(i^'5^l* { 3 0wt%, ^feffli: L-CO^-rffyy 

^-y^^ai^D^^ABsiD^o, tfczvm 
2®mw>tt\2\mfmb Lxcnv-wznLx^m 

[0 06 2] ±IEIBl«IS«tri Ui^-v K94 

t <7) p c b m 2 mmtm bLx^ppus.^ iznm^ 

[0063] £tz. m 1 fflflM^W 1 1 <wm 1 1 bcort 
Bfctt, PCJ:0^?.x7Xf-y^3yi4^1S^§ 
it. H28!Bggmi 2^rtffl{cii, (BMC) 
£*)%h*)y\s99- (Rlt^) 15*^i^S§^^TV^ 
!». -eLT, SI28IIig|5ttl 22i^U7U^^-l 5^0 
f^StC-?-^-pixaS$^K?L 1 2 b&tf 1 5aCli 
7yri6*<iBiS$ilSi:ttlc, ^2ffillWl 2«0« 
K 1 2 b a'- 1 7 Tgfr'ixT . 

[0064] 02 ©ft* j: 5 miatififltfri icoi 

SSg?l 1 a(c(i, (@2c7)Tffl) 

ffl (02£O^Jg(H) CB«IJ«r»Loort«a^jHiA«T 
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4am 1 i ctmift>nx^i. znm&am 1 c 
at, 5fes»-&ffiffii ici t, jmavrtii«*^w< 

WfiMVl 1 c2 fc, «^r-^°«f^B51 1 c2 o 

*sic3Sn-ri.rtii^gtt«^«i i c3 few lt 

[0065] *2ttHftftU 2c0^tgffig|51 2 a 

na»i 2c#R{t«vcu*. .ro&^tHasi 2ci±. 

±ffi5fcffi$£« 1 1 cl fcSH(;:S£-rsj£i££iBiij 

1 2cl k. #±iaf— ^'tt^ffil 1 c2 bttltil 

zwz&ittmwwmn&T-^ffl&iimi 2c 

2 k, rtfflc7)x-A°«fg-^ffil 2c2 *>3feSfc£iiU 
±IIR«S£4Bffll lc3 k5UfcS£-$-*5fcJS»£« 
ffil 2c3 kS-WLT^S. 

[0066] tlx. mimmmti lcos-^agui i 
c g 2 tttmm 1 2 oitg&i!a& i 2 c |B|±#±f ar 

n-ftfliffl 3£:frLT8r&S*ll.kkifc. 5feS«^ 
«BS1 1 cl &rt&&gWiS 1 2cl ll±k. *HH*)t 
-'tRSteffll 1 c2 RVl 2 c2 H±k. rtffllOr- 
/tffit^ffll 1 c2 RVl 2 c2 B±fc, Stt^-SB 
1 1 c3 AVXMBfeISm 1 2 c3 |i|±k#. ±IETd 

4 mitt 1 3 tit ixttittiu-^mmzx o-frw 

[0067] Zcr>Tv4®mi 3<i. USSR 191 ffit 
®tlX(?>PCt±.adm2®m®klX<DABSkfr 

t>%h. ^rumimi 3\mmm. mmm 

UrffStfO. 2in<0y- httflfcorC, *ltt»*f 
&klS28Jllitt$kc9ffi£M£«;5 0 : 5 0k£ilT^ 

4. £*>7o4ffl||itfl 3t,zim&Mtixm 
-xyyy-vftfwsmmuztx.xa*). ru-tmrnt 
1 3iij«i: ix<7)is~r%£tiixmm<7)%^t 

coo68] Mmm^th*mm<r>mmimsi l 

1 Atf»2fflfia»ri 2SrW{tl»cJ: Vttit'timZ. 

mtuzBtiLiim. mmmmi i^itx?xf 

S'i'sVfciEWSkfcfcC. g52ffiB§tfl 2<7)l*Iffi{c 
'J7W?*-£EiSU:. tlx. ffSlffiBigfltfl 1<0 
K^flgSl lck^2fflflia5«12<OK^ia^l2cfc 
£7cKgJBi»l 3 5:it-LtitpL. £lffllg3ttl 1 

k»2iaisattri 2torafcro>fffiiig«i 3^4$ 
ittz. ^^tt»x\ a5affiitffttTcomi^n^«i 

liM^^2ttiiami 2tf)JSJ££igffll 2cl , Mr 
-'tRSteffil 2 c2 AlXftlH^ISl 2 c3 (cfflt 
TU~f:M££IHtLfc. =&*J. W~ *fftkLTa:YAG 
-*:*j^Al^-lF3fc (ifcKl 060nm) tm^tc. 



HBH&fHi, tHIJ : 2 0 0-4 0 0W S jDl&Jg : 5 m 
/mint Lfc. 

[0069] iOV— rSHSBtfc J: 0 . 7n«8lfl l 
3«^**JrtSjHW-*4:4:tfc, SSlffllltlSHl Ik 

r o -< ^8i« 1 3 1 com i «0i 2 fjiggpff i 2 1 
rn>f^)iMgi5ff 1 3b<n%2m*tmmix®* 
u Tu4®mm3*ftix, *itnm*ri it* 

12b* V— m *t J: L 

[0070] ^Oct o izKwzttm&O'bz^m 1 gJBg 

tTORtfSB 2 tf IIBfffi J: 0 1 ttlBffitt 1 1 lg 
2fUB«ttl2fr. U-lffcttiOSte^sa^T* 

fc «t 0 , fi» tSS^t S Z b ifiT £ tz . 

i ci RvmB&mmi 2ci h±, *m»*> 

r-A"^^ffli l c2 fttfl 2 c2 H±, [«>t- 

^«}g£iBl 1 c2 RV1 2c2 R±, 

ffiffll 1 c3 &tf5fc*«£Sgffil 2c3 H±<Dl/-1f* 

mzz&m&iztotx. mimmi inti&mi 

1 cb%2®mtil 2<WteWMl2cb0M&* R 

vmimmmi ivrnmsmi 1 c3 bm2®m 
mti 2wnffl&&mi 2 c3 bco^zx offijtw 

[ 0 0 7 2 ] *fc, *mmMcr)®WZfcB&X'lZ. SStt 
ffllBJ;0=5rl»®lffliiSlittl 1C0S««351 1 alz&& 

mi lczm&bbuz. ftm&mmxvz&m 
2®mm 1 2c7)itiffigB 1 2 aiz&&w& 12cm 
vx^z. zntztb. mi®mtti lnMT&mwift 
izmzu— mnwuLtzmtx . m2®mmi 20 
®&m& 1 2 c <r>?m um&mm 1 2 ci ms&T- 
^m^rni 2c2 > c*5»t*u— y^Rw^flfflr 

••fSCk^Slk^S. 

[0073] ( Htt0f 2 ) *H)Hfi?lJ{i, 1 leftcD 

Loo. TrUMZft lXKMzm®&0»h2 ^ 

% 1 ®mmRism2 miiiaw* Hwcs^ts to 
t*4. ^^usiCTfi. ifflna5«a^2ffliii 

#SHfflli«J: 1 3^0. *»0. 7a4®mifi®mtii 

ttxi&mmmtti: 0 =5ri»m 1 mmimfcitz i> 
<r>x-hh. 

[0074] m3\tuwmmmrmms. (ecu) 
cnmnmx'hn. ®4itz<?>n?ffl®mmmw®x'i> 

[0075] zwm^wwmwu. >w=jy/mfc? 
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tm i wsmt 2 1 1 , a*fltjsi-s» 2ffina5« 2 2 
m^zmsix testis omviw® 2 1 aatfawtos 

2 2 aiPtMfrRlt&iVC&O . -iOI§«IHgP2 1 a 

mmnasi2 2 aR±#ro4 sain* 2 3&itixu 
1 0 0 7 6 1 m 1 angm? 2 1 zmm- fts? 1 mistm 

{^•K'jT'f-uyr^^^U— h (PBT) J: 0=5:0. * 

Lxmm&x^nmfflffitx-hi. pbt 

^fc*^. nmmmtt ixmwzuw&^mx-b 
ft. 

[0077] m2^H§g|5«2 2 &nj^ft$2ffiliftffl 
22tt-Mny6 (PA6) £03:0. *Jfc£*5j62W 

ft*ajSffllltrc*4. JS2fflli*m2 2i:LT 
PA6«ffitCPCXttABSSrJ8ffltTfcJ:i\ 
[ 0 0 7 8 ] fcfc , JbK» 1 StlHM* 2 1 <OflMI(ctt, 
{En* MtcofL* J: 0 3*7 * 2 4 tf-tiUzB&ZtlX 
feO <03#.«) . tliMlWKMtt2 lMziiZWo 
*7 * 2 4 £%mZiXtzWM®8& 2 5 tfS&ZtiX V >ft 

(H4#^) . ta. ±.iz%immmtixcr>PBT 
km2®mmt ix<op a 6 1 uanwastto/hs 
o£>tf)T-J>ft. 

[0079] ±IST n>f ffllgft 2 3 li. JJBSS 1 ffllitr 
®klX(DPBTk±lim2®Wm®tLXcr)PA6i: 

a»6$r*. i«^rn>f«iiB«2 3Jiffl»flaii. astttr«< 

aan**ifctm*ffilil«»tSii:fc:J: OF/r£ff«)£ 

*mfcSB2fflIIOTIfc*>ffi£«|£«:5 0 : 50k2tlX 
v>6. ifc, ,I<7)7n>fffifli#l 3(iSD»®i: LT<OU 

6. 

[0080] ±IEffl^lr*-ri.*|ISSM^^Iil^ n a n 
li. felT^idfcLTKtLfc. SSH8HSW2 

1 At^2lilHm2 2»attillAXHcJ: 9 -eft-etUJrJg 
»*Mc#jSU:fiL ^l^|g^«2lcortffltm^Is]88 

2 5*BRLfc. *LT. 81®Ha5*t2lc7)gi#[H]^ 
2 1 atJjS28JBSSS«2 2cr,m^{hU2 2ai£7n4 
fflfiltt2 3 2-^-LTBta L. mitSBi^tt2 1 iSg2{» 
■«»2 2 4:«mcrD-ftBB«2 3*^ft«*fc. £ 
<o#?IT\ S&gfiJIittfc bxnw.2®mmt2 2fl*6 
*lttMttttt2 \<T>Wm&2 1 aKlfiJttTV— Fft£ 
S8WU:. FftfcLTttY AG- A 
U-lfft ( 1 0 6 0 n m ) fcjflufc. BBfefeWi. 
ft?) : 2 0 0-4 0 OW. iDIj£K : 5 m/m iniL 
fc. 

[0081] COU- raaUtlCfci). 7o4i§jJj|tt2 



3*>^*;W!fcSiM-ftfci:t,fc: s ^1^BMSB«2 1 fc 
T o -f ffiffitr 2 3 1 com 1 *iBRtf » 2 tUJjggfStf 2 2 1 

©gigpff 2 3 1 £>ai 2 tmmt txmm 

U 7D^SSIff2 3^t-C. glttUB8tt2 12:£ 
2 SJJIigBtt 2 3 fc * U~F»*fc: J: 0 HW £8* L 

[0082] i«Di 3C5WcfflStt<0/hSV«lfl|! 

tmawB 2«iitm j: o&ftis 1 tsiisastt 2 1 atxs 

2fJIMg|5# 2 2 Sr. U— J: 0&£"f ft*t£T'£> 
W#<0H(crn>f«||itf2 3*MES-e:*ifc 

tiO, 

[ 0 0 8 3 ] ifc, *iest0yt: ifuar, OT£**ffffi 

[0 084] aim^^wsticttv^Ttt. 
rt^o*<?D<»xsrBe<'^<«att* , *«>^its. zan 

t: J: 0«* Lfc 0 . Jfe 6 v^tiStt^^ vmi^Jkno U 
y^fctf LT>»^ftlf*<>&*-*-» h-csg^uco-r 

xntmnX'i§,3Ahizh&. l^-fjgstssMffl 
•t**S»«fcJ:*itf. JRa»fcJ:0««ia»2 5t« 

\^ztfrh. iim&^mzffi-ffi-th z t ifivt h . 
[0085] ttz. mmnnmmiwizm&i 
*9*24 ^m^zn-rh^m^i&ifi^htih . 

Z<T)1z#>. 3*^^2 4O«flt:ttfl6*J:0HiWcttfc: 

J; 0 (cfi3 ^. hfttH^O * 7 * 2 4 l/V? 
blXe>&l®ffimt2lt-#fmL£ok1-Zt. 
m 1 ffiliStt 2 1 ^^u§«» t> %mz P BT t «r* . t 

ZbtK IMLtzi: 0 tCPBTtttTOffllrtti: L-TcO^ 
®itt* i ffi< . ^^i^BiWi: IX lfrm^hZb#X' 
-etT, vlcOPBTtfi?§tt^'S)0. *>o, P 

PBrmmuz®£. flaw>w— fapticioTtt. 
.tixtf. PBTZ.*)t£&^=JyytLx<»mi®m%i 

«2 1(C*fLT. 5V^«»tt* t ^S<. U— f 
3tt«LT®jgtt^S>.&PA6<i:0 ; Srl>Si: LT0^2 
8JIMgW2 2£. Tu4®mt23Zft?hZt\'-i ! 

mthzttfX'Zi. >^ : J>?k ixcomims&s 

$r [S]±$* ft Z t AHfii =S: S . 
[0086] ±EKatM2K«^r. St LTCO 
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3m%XV?ah'U> (PP) bLX. XDk^XUt 

coo87] ( mmm 3 ) ^mmmiz . wr$m i t ee*> 

» l WBfllWRtf » 2 SlfligW t (7) 

* J: 0 % 0 , *>o . T 

{><r)X'bh. 

[0088] *9kmm,z&b®mfflm&t. mmm* 

yr-^-7-*-;PHSr«^tl»mifflJiia5#3 1 b. 

XT- 9 v -i— mmh m 2 mmm 3 2 £ * to 

[ 0 0 8 9 ] 1 5 Cijrf <J: 3 tc. *9mMtztSfth 7o 

liftea**-** 1 «jnnm3 Kosjgsraii. s^ts 

£LT3$U^x-;^l=^g#ffi3 3a&I/3 1 

«rr*»2ffliga»3 2<Da«ani»±. sihcs^-lt 

S«L^3f— ^<«»2S»ffiB3 3 b£t/3 2 a£& 
LTV^i. *l«BI8a»f3 1^T-/'Cttaii3 

&#®3 1 a.RV7u4 3W-^1 
#ffi3 3 aR±#u— f jgsttJ: 9HWW:»£3*iS 
k t> K . » 2 ffiflgStt 3 2 2 3 

2 a&tfToW ®m®3 3<r>T-rtffi2W&m3 3 
bH±j6»U-irSW(cJ: 9-*Wfc8teS*vO**. 
[0090] ±E» 1 ttMgffitt3 1 £flfj£-tl>3S 1 ffilt 
«Htt. *7Xii*>'3 0wt%, m^MbLXnij- 
#y?y vf&mamnZtvfcl-'i ay 6 (PA6) 
J: "9* 9, ifc£*>8U»liSWi lttJn&jSfcLTW 

[0 0 9 1 3 4fc, iJE»2fflmatf 3 2 tflftS'tSlg 
2ffl|fifl$Ki. #7^»'3 0wt%, »M"JkLT 

(pp> jo&o, tt:zff>m2®fii&m 2tttnfm 
t lx<»\s— miznLxm^n^tmm^nx' 

[0092] ^fc. ismimmmtLxw Abb 
m2®mmb ix<dp puK^icnma^A^^^ 
x-hh. 

[0 0 93] _fcIE7a-ffflllitt3 3li. uasiii 
SfBStmt LT<7)PA6t±ie^2^Bi^tL-C^P 
P£A^&I>. <I<?>ToW8iIitt2 3teffi8j&g£«l:9 
J5fJSBtt(cjS#l,fcfc*>-C, mi$fll»Si:3S28iBitt 
5 0 : 5 0t£*VC^&. ifc. CO 



<r>v— mizttixmimcDhzmmmib ztix^ 

[0094] KcH. ±aSSlffilt«m3 lRt/±§SM2 
®mti3 2<F>WS-\t 3 mmgflrc* 0 , ±feToW ® 
Mt3 3<7>m mffiRftBCD-~mcr>M;Z ) li 4 rarail 

[0095] ±Effijj!c**tl.*^WJ^i§B^p D B 

1 2 ffljggti* 3 2 mitifoMtz J: 0 ZHZ'tmii? 
ffltkBlS. Lfcft. gf 1 8flfitgffl 3 1 1 $ 2 «Btgp« 3 
2itf)ISfc7nW8fjlitt3 3£Ei&U:. L"C. iSS 
ffiflitffc LT<7)7oW flMBtt3 311*^311 ffiflPf 3 1 
(Of-A'ftll i&#H3 1 aRV : m2®mm3 2<T) 

T->vm2m&m3 2 a^mxu—rmmi 

tz. fcti, Is—flttb fCtiYAG-^^'^AU- if 
3K (Ml 060nm) fcfflVtf:. l^t^frti. &jj : 

2 0 0-400W. JdIjUS: 5m/mi nttt. 
[0096] COl^-ifMttcJ; i) . $ 1 8tJ|gg|5tt3 

1 St^T W(®mt3 3<0r-^<«mi ift#iB3 l a 
Sl^3 3 a|l|±£flSSL-C?§»t!>2: fc fct. ^2 

mm 3 2 iwruA mtm 3 3 <r>^-j 2 mm 
w3 2aRV3 3hm±zttimm.LxmmL. raw 

fflllff3 3^t-C, ^l^Bg^«3 1im2^Blgp« 

3 2 fc 2r l^— f mmz X 0 -*W(c«^ IK . 

[ 0 0 9 7 ] *H«[0!T(i. To A ®m 3 3 
It. 1 Stg^ffi3 3 atfififttf r->«RSS2 

Stf^ffi3 3 btti50^^3!lDfi?§a!LTToWfflli«3 
3O^&j0f*^Sl$^V«t t^*\ fif^9ME^) 
|6l±IP<0S^J: OToWfflliMff 3 30^fr^SD»?iM-f 
&Zbt>X'$Z> 

[0098]COJ:3 izm ^(cfflJBtt^S t^JB 1 MB 

tm&tfls 2 ttifitm =t o & ^» « i ffiflia5« 3 1 stxs 

2fflB§a5« 3 2 & , mtKC J: *)%1ttZ>i$&X'h 
o-Ct. W*^tToW^lii«3 3^«$^Ct 
(C i 0 . JWFKtWW" h Z b tfX'% tz. 
[0099] 4fc. *iaSfi«tC*JV^Ttt. ToWfflHgtt 
3 3^IBiiS^S-B&H«»c-ri»ttt(c, ToW^ 
l»»3 3*3aaillBHi:LTV^Ck*>fe. 

J: 0 fcft IB 1 ^fllSBW 3 1 Sl^^ 2 ffiliaw 3 2 fflf 
— ^«R»i SffiffiB3 1 aat^r->*R»2S»»iii3 

2 a^'|6j< ffl|c7)-^ri6]CO^*^ I/— T^SSft-r* C 
JCfc 1 ). SS$B£SJ: l 9=5:!.ToWffl|g#3 3+£i§i& 
Lfcl^— 1 fflBi^«3 1 Wt£2®mm3 2 
Wf-^«l«ffi3 1 a&tf-f-V'SttS2S»* 

m3 2&(nmj\ l z%m. m&*tx. w^\t-^^ 
g^B3 1 aRvwm27—'*K%m#m 2 aizm 

Z\s—f®%i:'rioc\btf*I&b%&. $^>t. U-if 
3K«!»fflH«*t:«. ^MS»WlBtrJ:0^&ffllii]IS8m3 
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iav*2ttiifi»tf 3 2<7)T-'*tfmi %m%m3 1 a 

Wr-'*#m2 itf£#H3 2 a<03 fc-;fr«>T-'tR 

# . 9!Httmil|«MtM:««BI« - 1 j&^ffiEk 

[0100] (HttM4 ) *KEttWli, il*JH28E«^) 
ffliftR»a«)»&*ffift*HftLfcfcO'C. U—W1SH 

COT'S) S„ 

[OlOllltai^ffitCj: 1 ?. W> { 3mm<DSIl8J 

Ea»4 i&cw2«mm4 2*iwiLfc. 
[0102] zcom 1 ttBffifM 1 a. mmmt ix 

<0P A 6 (HA: 2 2 5'C) iZtfyXMm (GF ) J; 0 
&S*i»^4 3£3 0mass%8S;&nLfcicOT\ flD 

h. *21HIBtftt4 2tt. -effffilit LTOPB 
T 2 2 5°C) Cffifi«t43»30mass% 

xm&&<n%^i,cDX'hi. 

[0103] fcti, »lfflll«tf4 l*»tfW6JBltt 
H»f4tLtcOPA6i:, JfS28JJlg|S#4 2£flfi£-t& 
SfS2tSI£*mfc LtcOPBTt(±, 5^tsffi»ttc0/jN$ 

[0 104] ±M$®ffi4 3l±. ^-mtij 
5 o -4 o o u mcommx-h 9 , 2 0 

$4 4<DH (20 0,um) J: 0 <3«0«W>*W£ 
tt. *lttl!HIOT4 lX«II21lfflK^4 2+fc8Hin§ 
*l6*BMWt4 3^**l OOmas sXfcLfck*. 
50ma s s%X'bh. 

[0 1 05] -g-LT, ^cOffl^^t4 3cO«ffilC(i. II 

tlx. G&mt LX7$/Xt:lrrhi'3ytrv7 , V 

[0 1 06] - S\ SfcStfl . 0 6//m£OYAG : Nd 

[0 107] £LT. 06(C^-TJ:-5^, 9£2ffljg&tt 
4 2c0±lc|g 1 ®Ekm&4 1 * Sfa^fc-fr* J: o fcffi* 
SrSfgS-tt&fcfcUc. S5l8JBMa5tt4 l&tfSS2ffl|g 
%tt4 2£m*l%^7y>T^&X'7 7y7Uc. Z 
WKSB-C. U— f h-f-4 5*»WBHS*i*W'-ir3lt* 

1&U!HM*4 I&tfff2ffiffiffitt4 2<038#E£M* 
iS»S*T«««4 4fcLfc. 



[ 0 1 0 8 ] JJEU— f «*<i. V— WISH 

nm±tim2®mm^oibm^&\,^<7)mmm 

<Dlt£ (225*C) iOt>6 0X:Kv^B«i:44J:5 
±9SII»44^£2 0 0jum8«iU:. idUT 

?§iia54 4Cfcv^. mi^-tmz. nmm£& 
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